Introduction
Our world is increasingly exposed to impacts from hazards such as floods, heatwaves, drought, earthquakes and landslides [1, 2] . These hazards interact with vulnerable conditions, 1 creating a complex cocktail of climate-and non-climate-related risks [3] . The resulting escalating human and economic losses are jeopardizing sustainable development 2 and supporting calls for new governance approaches [1, 3] . The situation has prompted international efforts to promote the development of national strategies for climate change adaptation 3 as well as disaster risk reduction and resilience 4 (DRRR) aimed at reducing mortality and other losses. The development of such strategies is widely supported by the professional and academic literature (e.g. Refs. [4] [5] [6] .
Here, we focus on the call for national DRRR strategies, which is encapsulated in target E of the Sendai Framework for Disaster Risk Reduction (2015) (2016) (2017) (2018) (2019) (2020) (2021) (2022) (2023) (2024) (2025) (2026) (2027) (2028) (2029) (2030) , itself the successor to the United Nations Hyogo Framework for Action (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) . The Sendai Framework for DRRR was endorsed by the United Nations General Assembly and adopted by Member States in 2015 [7, 8] . While its predecessor recognized the need to go beyond response and emphasized preparedness and recovery, the Sendai Framework puts more emphasis on addressing slow-onset disasters that originate in unsustainable development [9] . Target E of the Sendai Framework aims to substantially increase the number of countries with national and local DRRR strategies by 2020. The associated indicator (E 1) is defined as: "[The] Number of countries that adopt and implement national disaster risk reduction strategies in line with the Sendai Framework for Disaster Risk Reduction 2015-2030" [7] . All Member States must now address this goal, and initial results must be reported in 2020 ( [7, 10] ).
While the Sendai Framework promotes the development of national DRRR strategies-a vision shared by the Paris Agreement on Climate Change [11] , and the Agenda 2030 Sustainable Development Goals [7, 12] -there is little theoretical research, and hardly any empirical evidence regarding associated decision-making processes [8, 13, 14] . Such work is, however, urgently needed -both to feed back into theoretical knowledge and to develop practical implementations [1, 7, 8] . At the same time, there is increased awareness of the need to address the underlying, root causes of risk. This has led to calls for greater coherence between strategies that focus on DRRR, climate change adaptation, and sustainable development [7, 15] in all associated policy documents. 5 Policy coherence reflects the need to develop positive synergies, increase capacity to balance divergent objectives, and minimize potential negative side-effects [16] . This is seen in, for instance, efforts to reduce exposure and vulnerability, and increase resilience to adverse impacts of different hazards [17] .
Accordingly, in Europe and worldwide, governments and cities are gradually putting in place strategies that address disaster risk, and climate variability and extremes. The goal is to increase resilience and, ultimately, support sustainable development [1, 8, 10, 18] . Efforts are seen at multiple levels, ranging from global, to national and local, and are informed by international exchanges and learning via policy and professional networks [19] . Strategies can take various forms [20] . Policymakers have two, basic options, which are mutually supportive: mainstreaming (integrating) risk reduction considerations into existing sectoral policies and practices; or a dedicated approach that involves developing targeted, stand-alone strategies [3, 13, 14, 20, 21] . Both options have advantages and disadvantages, linked to local capacity and governance structures [20, 22, 23] . Which option is best in each context is also a function of how the existing policy landscape does, or does not, already fulfill the United Nations criteria for DRRR strategies 6 Better" in recovery, rehabilitation and reconstruction: The increase in disaster risk means that there is a need to strengthen response preparedness, take action in anticipation of events, and ensure capacities are in place for effective response and recovery at all levels. The recovery, rehabilitation, and reconstruction phases are a critical opportunity to build back better, notably by integrating disaster risk reduction into development measures.
However, knowledge on how to best develop and implement national strategies for DRRR in a particular context is scarce, and there are significant gaps in the policy literature that need to be filled [9, [24] [25] [26] . More importantly, there are international calls to address a shifting risk landscape and broaden disaster management beyond response and crisis management, as the latter conflicts with current national approaches, often resulting in institutional stagnation [9, 24] . The situation is no different in Sweden. By 2018, little progress had been made towards achieving target E, a point that was highlighted in a study by the Swedish Institute of International Affairs [5] .
Against this background, the purpose of this paper is to increase knowledge about national DRRR strategy development in general and, in particular, in Sweden. The specific aims are to analyze the relevance and scope of a national DRRR strategy, and identify drivers and barriers to integrated development and implementation. Based on a literature review, interviews, and group discussions with representatives from key organizations such as the United Nations Office for Disaster Risk Reduction (UNDRR), key Swedish stakeholders, and leading actors in selected, pioneering countries (the Netherlands, Finland, Norway, Germany, the United Kingdom, and Croatia), the paper identifies current patterns in knowledge, approaches, and experience. It begins with a presentation of the methods (Section 2), before outlining the results and conclusions (Sections 3-4).
Methods
This exploratory analysis assesses the factors that influence the relevance and scope of national DRRR strategies, and associated drivers and barriers to development and implementation. It addresses the needs for policy change, acknowledging that it can make a valuable contribution to "policy structuring" to enable paradigm shifts [26] [27] [28] rather than problem solving, which, too often, does not address underlying structures and narratives [28] . 3 Climate adaptation is, here, defined as the process of adjustment to actual or expected climate and its effects. In human systems, adaptation seeks to moderate or avoid, harm or exploit beneficial opportunities. In some natural systems, human intervention may facilitate adjustment to expected climate change and its effects [1] . 4 Disaster risk reduction is aimed at preventing new, and reducing existing (climate-and non-climate-related) disaster risk, and managing residual risk, all of which contribute to strengthening resilience and, therefore, sustainable development. Resilience is understood as the ability of a system, community or society exposed to hazards to resist, absorb, accommodate, adapt to, transform, and recover from the effects of a hazard in a timely and efficient manner, including through the preservation and restoration of its essential basic structures and functions through risk management [60] . 5 Data were collected during 2018-2019 through interviews, group discussions, participatory observation, and document reviews (cf. Suppl. Material 1 & 2). The aim was to systematize current knowledge, approaches, and experience of key stakeholders. These stakeholders included officials working for the UNDRR, national, regional and local organizations in Sweden, together with key informants from six European countries, considered by UNDRR as pioneers in the implementation of national DRRR strategies (the Netherlands, Finland, Norway, Germany, the United Kingdom, and Croatia). This approach enabled us to complement Sweden-specific in-depth analyses with lessons from these countries.
The main focus of the analysis was Sweden. This was because, since 2018, the country has been actively engaged in meeting the Sendai Framework's target E. Efforts have been spurred by the increasing number of complex, larger-scale disasters, notably during the summers of 2016-2019. Moreover, the Swedish Civil Contingencies Agency (MSB), which is the national contact point for the Sendai Framework, gave us full access to all of its activities, formal and informal documentation, and partners.
A total of 34 semi-structured interviews, lasting 1-3 h were summarized and transcribed. These interviews addressed the relevance and scope of DRRR policy, and any drivers and barriers to its development and implementation, including policy coherence (Suppl. Material 1 & 2). Interviewees were purposively sampled to include all relevant DRRR fields and levels in Sweden, with the assistance of the MSB [29] ; Suppl. Material 1). Several interviewees had held preparatory meetings within their employer before the interview and explicitly stated that their answers should be seen as representative of their organization. In addition, group discussions and participatory observation were conducted with the MSB and, notably, during two key events: 1) the annual German Forum for Disaster Risk Reduction (October 22-23, 2018 held in Berlin, Germany [30] ); and 2) the annual meeting of the European Forum for Disaster Risk Reduction (November 21-23, 2018 held in Rome, Italy [31] ). Document reviews included the analysis of the key, academic literature, international, national and local policy documents and reports, as well as UNDRR guidelines for developing national DRRR strategies. Documents were selected based on information provided by the UNDRR and all participants in the study.
Qualitative coding was used to identify patterns in current knowledge and experience regarding the relevance and scope of national DRRR strategies, along with barriers and drivers for development and implementation [32, 33] . Coding was guided by a thematic analysis, based on the aims of this study and reflected in the interview guide (Suppl. Material 2). The analysis was applied to both interview summaries/transcripts and the reviewed literature. Interview data were then triangulated with the literature and other documents. For Sweden, national policies and regulations were analyzed in relation to the Sendai Framework's four priority areas and interviewees' perceptions of them. The validity and feasibility of the preliminary findings and initial policy recommendations were discussed with key Swedish organizations and ministries in May 2019, before being revised and finalized.
Results
The following sections present the analysis of the relevance and scope of a Swedish DRRR strategy, and associated drivers and barriers to its integrated development and implementation. All findings are based on in-depth analyzes of the situation in Sweden (cf. Section 2), supplemented by lessons from key informants in other pioneering countries (cf. Section 2 and Suppl. Material 3 for further details).
Relevance: why is there a need to develop a targeted, national strategy?
In Sweden, all interviewees concurred that a strategy that explicitly targets DRRR is needed to strengthen political will and improve decision-making. Accordingly, the vast majority (all but two) recommended the development of a dedicated, national strategy. These views were, thus, congruent with UNDRR guidelines developed for the implementation of the Sendai Framework, and the professional and academic literature [5, 6, 8] .
The most important rationales given by interviewees regarding the need to develop a national strategy were:
� Existing risk, vulnerability and capacities � International stewardship, commitment and credibility � Current DRRR practice and associated shortfalls � The need to increase national will and support � Risks associated with in-action or alternative approaches
Interviewees agreed that Sweden is facing increasing risk and vulnerabilities, together with reduced DRRR capacities, caused by societal and climatic change, while a false sense of security seems to prevail [34] [35] [36] [37] [38] . This is leading to institutional and policy stagnation at national level.
At the same time, global targets (including target E) are widely referred to in Swedish international development work [39] . In contrast, they have not been adequately addressed at national level. Interviewees agreed that insufficient thought has been given to how to implement the recommendations of the Sendai Framework. Consequently, long-term, multi-sector, all-risk plans and commitments are lacking (see below), calling into question Sweden's international stewardship, commitment, and credibility on the issue.
Currently, there is no overarching, long-term approach to DRRR and building resilience (e.g. setting priorities, addressing gaps and creating synergies). Moreover, there are other important shortfalls in current DRRR work, and fragmentation is creating a barrier to the development and implementation of a national strategy (Section 3.3).
In addition, most interviewees noted a lack of national support for DRRR. There was a shared concern that climate issues and the sustainable development goals dominate the political agenda. Resources allocated to civil protection and defense are increasing, while DRRR is neglected, and there lacking support for synergy creation across the different fields.
Another important argument was the high political cost and other impacts related to the risk of not developing a national strategy. There was widespread agreement among interviewees at both national and regional levels that a failure to develop a national strategy would not only be a missed opportunity to learn and improve current approaches and systems, but would also incur high political costs. Several negative consequences were noted, including an increasing number of disasters, societal incidents and associated impacts (as seen during the summer of 2018), along with financial losses due to uncoordinated or duplicate efforts.
Finally, the findings from the analyzed countries that have not yet developed a dedicated DRRR strategy confirmed that there are many challenges regarding alternative approaches. These include: i) the lack of a clear mandate, and dedicated DRRR budget; ii) weak indicators, and thus little control over DRRR and its mainstreaming at all levels (cf. Section 3.2); iii) poor cross-sectoral cooperation, which is particularly apparent in missing links between DRRR, climate change adaptation, and sustainable development (cf. Section 3.3); and iv) a focus on reactive, rather than development-oriented DRRR (cf. Section 3.3). Furthermore, DRRR approaches that are focused on combining safety with security (as in, for example, the Netherlands) were seen as falling short in terms of: i) the particularly broad focus, which is difficult to operationalize; and ii) a lack of links between DRRR, sustainable development, and climate change adaptation, which are set aside in favor of developing closer links with security. The risk of hijacking safety to support security, at the expense of DRRR, was acknowledged in all studied countries.
Scope: defining goals
Based on the shortfalls identified in Section 3.1, a targeted national strategy was said to be required (by all but two interviewees) in order to:
� Move DRRR up the political agenda, � Outline the government's overall intentions, � Identify gaps, pinpoint priorities and define concrete measures to achieve the outlined intentions, gaps and priorities and to, ultimately, � Strengthen existing capacities and resources.
In this context, interviewees considered that the government should focus on increasing the visibility of DRRR work across all governance levels, as this would ensure coherence with Sweden's international commitments, and enhance its role as a forerunner. Furthermore, it would respond to national needs, support DRRR mainstreaming, create synergies, and establish a shared understanding of the way forward. The latter includes the integration of DRRR across all sectors, and into mandates, institutional structures, mechanisms, strategies and regulations at national, regional and local levels. This was expected to create a more coherent, comprehensive approach that would be intrinsically linked to climate change adaptation and sustainable development goals.
Interviewees highlighted three ways to achieve these intentions. First, there is a need to identify existing mechanisms and regulations related to DRRR, determine the links between them, and implement updates where necessary (e.g. link DRRR, climate change adaptation indicators and reporting mechanisms, and improve current risk, vulnerability and capacity assessments). Second, there is a need to delegate individual and joint responsibilities at all levels to enhance transparency and collaboration. And, third, there is a need to improve the system that monitors risks and learning at all levels.
Finally, interviewees noted several other ways to strengthen capacities and resources. These included strengthening the capacity of the MSB to implement the Sendai Framework. This was seen as key to the development of a comprehensive approach that would give adequate priority to sustainable development and climate-related issues. Another point was the crucial need to improve the ability at county (regional) level to provide guidance to the local level. The prevailing understanding was that the national strategy would only be relevant if it could provide regional-and local-level support for capacity development, with clear benefits at the local level. This, in turn, requires increased support (knowledge, capacity and financial resources) in order to translate the strategy's intentions into policies and practice at the local level. In this context, all interviewees agreed that a national DRRR strategy should aim to link existing policies at different scales. More specifically, 27 regulations and strategies were seen as relevant (Suppl. Material 4).
Drivers and barriers to development and implementation
This study identified several factors that support or hamper the integrated development and implementation of a targeted DRRR strategy in Sweden, related to the four priority areas of the Sendai Framework (Table 1) . These factors were also identified in the other analyzed countries, highlighting that common challenges are found across different contexts (cf. Section 3.1).
The understanding of what constitutes (disaster) risk
Most interviewees considered that DRRR in Sweden was founded on a crisis response and preparedness approach, and that the understanding of (disaster) risk was limited (Priority 1, cf. Section 1). However, not all participants agreed with this conclusion. Although a few expressed the perception that current DRRR structures and systems are holistic this was not, however, confirmed by the conducted policy analyzes (see below). This illustrates how difficult it can be to reframe traditional (i.e. crisis management) approaches into the more development-oriented understanding of DRRR proposed by the Sendai Framework.
A consequence of the current understanding of what constitutes risk is that there is little awareness, consideration, or communication of underlying risk factors. As a result, important fields (e.g. physical planning) and key stakeholders (including private actors and citizens) are said to be widely excluded from current DRRR approaches, resulting in siloed work: as one interviewee from a Country Administrative Board stated: "Currently, each topic has its own life". Rather than mutually supporting each other in an effort to increase policy coherence, each issue is addressed individually. A similar focus on reactive, rather than development-oriented DRRR was identified in other countries. As Margareta Wahlstr€ om, former UN Special Representative for the Secretary General stated during her interview, "Many countries feel that they have DRRR plans, but very often they are preparedness plans."
Data collection and monitoring
The current understanding of risk is reflected in a lack of systematic and comprehensive data collection and monitoring. In fact, data relating to slow-and rapid-onset, frequent and less-frequent, large-and smallscale events is currently neither monitored nor collected in Sweden [31] . This shows the lack of attention given to Priority 1 of the Sendai Framework (cf. Section 1, Table 1 ). As one interviewee from the Swedish Transport Administration noted: "We have no clue how often a road is closed off because of floods and how much it costs us. We don't know why it happens and how we can avoid it next time. When you work with traffic safety, you focus on the questions: Why does the accident occur? How do we prevent the next one? This thinking is not at all present when it comes to natural hazards." In addition, there is a lack of legislation and regulation regarding the monitoring of progress towards specific DRRR goals or indicators. An exception is the Agenda 2030 Action Plan [40] , which includes the requirement to monitor progress. The governmental agency Statistics Sweden has been assigned this responsibility. 
Legislation
The lack of a comprehensive understanding of risk, and insufficient data collection and monitoring, relates to the fact that current regulations are fragmented and/or do not explicitly address risk and associated resilience building. This is evidence of a clear lack of attention to Priority 2 of the Sendai Framework (cf. Section 1, Table 1 ). This was highlighted by most interviewees and also emerged from the analysis of policy. Consequently, there is no shared interest nor responsibility of the relevant actors at different levels to support cooperation and a more coherent and comprehensive approach to DRRR.
Sectoral actors tend to only work with legislation that addresses their sector. Such legislation, by nature, does not explicitly address overarching aspects such as linkages between hazards, vulnerabilities, disasters, and sustainable development. For example:
� Risk and civil protection actors base their work on local risk and vulnerability assessments, the Civil Protection Act [41] :778) and the Act on Measures related to Extraordinary Events [42] [43] [44] :544). 7 However, none of this legislation reflects a comprehensive understanding of risk and risk reduction. Thus, it does not cover development-oriented measures that address a wider spectrum of risks and underlying risk factors such as those that are central to the Sendai Framework (slow-onset, smaller-scale, frequent hazards and climate variability). Typically, they address preparations for, and responses to, certain rapid-onset, large-scale disasters. They do not aim to prevent or mitigate risks, nor address the wider spectrum of hazards. � Urban planners draw mainly upon the Planning and Building Act [45] :900), which refers to hazards such as flooding, erosion and landslides. However, the Act does not comprehensively consider all risk factors and associated measures (notably green, soft, and grey solutions) and is considered to be an exploitation-oriented legislation. The government's climate change adaptation strategy has led to significant amendments to the Act [45] :900). 8 However, interviewees highlighted that hazards, vulnerabilities, and risk created by inadequate development processes must be considered more explicitly and systematically. For instance, while the Act [45] :900) states that society has to be built in a "safe way", there are no explicit links with DRRR. One interviewee from the City of Malm€ o stated: "With such phrasing it is not very clear what should be done". � Environmental actors are guided by the Swedish Environmental Code [46] :808), and their role in creating and reducing risk is not made explicit. For instance, the Code notes that it "shall be applied in such a way as to ensure that human health and the environment are protected against damage and detriment, whether caused by pollutants or other impacts" [46] :808: Ch 1, 1x). However, the Code does not refer to hazards such as flooding, extreme heat and cold, drought, forest fires, or windstorms. Nor does it address their linkages with developmental and environmental work. In addition, the notion of 'climate change' is not mentioned once in the 110-page document [46] :808), despite the fact that environmental protection and development are supposed to be at the heart of policy.
Many interviewees acknowledged that this situation has resulted in separate processes and fragmented DRRR, especially at local level. In addition, there are several gaps in the legislation, which limits the powers of local authorities to direct their DRRR efforts, especially on private land. In the context of boosting the development of housing, various changes to the legislation have reduced municipal requirements for private developers [45] :900, Ch 8, 4a x, Jan 1, 2015). Further changes have limited municipalities' ability to purchase land, although some adjustments are planned [47] . There are other gaps in the context of heatwave mitigation and stormwater management [42] [43] [44] :412; [48] . For example, municipalities are unable to act if measures are needed to reduce flood risk on private land [42] [43] [44] :412).
Furthermore, recovery, including reconstruction and rehabilitation has, so far, been given little attention in policies and regulations. The Civil Protection Act [41] :778) prescribes the elements of an effective response. In particular, municipalities are responsible for providing rescue services, and local decision-makers must establish an action plan. The Act also prescribes the role of municipalities following a disaster, for example, with respect to costs incurred. The government's critical infrastructure strategy also refers to reconstruction. However, recovery planning is clearly weaker than response and response preparedness planning. In the words of one interviewee from a city authority: "We are not very good at building back better. We have no preparation plans for that. We are good at acting on events. The work done after a disaster is unplanned."
Processes and other governance mechanisms
All interviewees noted the clear separation between political agendas, associated processes, and governance mechanisms that address DRRR, security, sustainable development, and climate change mitigation and adaptation. They also highlighted a disconnect between areaspecific mechanisms at different levels. Here again, this reflects a lack of attention given to Priority 1 of the Sendai Framework (cf. Section 1, Table 1 ). An example is local risk assessments, which are conducted independently of national risk and capacity assessments, and other types of risk assessment carried out in the context of the national Climate Adaptation Strategy [49] . At the same time, some interviewees considered that long-term DRRR activities were often 'reallocated' to climate change adaptation or security portfolios. They suggested that this was an indication of the power struggles and reduced importance given to DRRR, compared to other political priorities. As the geopolitical situation evolves, DRRR is increasingly being overtaken by the security agenda (civil protection and defense), reflected in the reallocation of budgets, and a reduced focus on prevention, mitigation, and associated capacity development. Even in the context of new policy developments, governance structures for crisis management, sustainable development, and environmental considerations are separated. For example, an ongoing government investigation into water governance (to be finalized around October 2019) is focused on water quality, and makes no reference to hazards and associated risk.
Consequently, there is a lack of platforms for the consideration of long-term, multi-sector, all-risk plans and commitments (e.g. to set priorities, address gaps, and create synergies). In some countries, such as the United Kingdom and the Netherlands, the National Risk and Capacity Assessment provides a platform for different sectors to engage and commit to addressing DRRR. In Sweden, although the National Capacity Assessment was identified as having great potential to improve current approaches, its current form does not mobilise any wide-scale engagement.
Another challenge noted by many interviewees is the limited authority of the coordinating body responsible for implementing the Sendai Framework. The current focus on crisis management, and the limitations of guiding legislation (see above), make it difficult to support the integrated development and implementation of DRRR. A further consideration is that the Sendai Framework sets a global milestone for DRRR, but does not come with a legally-binding mandate (unlike other international frameworks).
At the same time, some interviewees expressed concerns that developing another strategy might exacerbate the disconnect between existing processes and mechanisms. This was, however, seen as avoidable if the main aim of the strategy was to mainstream DRRR and create synergies across all sectors and levels (cf. Section 3.1). Data from the other, studied countries confirmed this observation. It also shows, however, that mainstreaming is challenged by differences in the lifecycle of strategies, priorities, and political standing, and that conflicts of interest and budgets can result if these issues are not explicitly addressed.
Budgets and financing
Currently, Swedish DRRR budgets were said to be mostly dedicated to supporting crisis management. There is, thus, a clear lack of financing and incentives to develop a national DRRR strategy. The resulting lack of interest in issues such as prevention and mitigation measures indicates the lack of attention given to Priority 3 of the Sendai Framework (cf. Section 1). To make matters worse, interviewees clearly stated that costs associated with dealing with hazards are increasing at local, regional, and national levels, which is also associated to the fact that different sectors responsible for DRRR are not working well together.
Furthermore, the longstanding Swedish policy of decentralizing power to municipalities hampers comprehensive risk governance, if not combined with adequate guidance and financial support from national and regional levels. The policy of decentralization was extended by amendments to the Planning and Building Act in 1996 [50] : 230), which requires risks to be included in comprehensive planning proposals. However, many interviewees noted that the current policy often leads municipalities to interpret their DRRR responsibilities very differently, especially as both legislation and associated support are ambiguous.
Finally, interviewees highlighted that it is crucial to demonstrate that mainstreaming DRRR is cost-effective for the national and local economy, both with respect to the process, and as an inherent component of strategy. This would require adjustments to budgets to stimulate more long-term investments (cf [51] ).
Actor involvement and co-creation
The outcomes of the interviews and the literature review clearly highlighted that the process of developing and implementing an integrated national DRRR strategy is as important as the strategy itself. All interviewees noted, in this context, the importance of implementing cross-sectoral policies at the highest political level, with the active involvement of all ministries. This finding is consistent with OECD guidelines on policy cohesion, and our findings from studies of other countries [16, 30, 31] .
In addition, interviewees highlighted that the coordinating body responsible for the implementation of the Sendai Framework needs to ensure that both external and internal actors are clearly identified and fully involved. Ensuring full actor involvement and co-creation was seen key to addressing all four priorities of the Sendai Framework. At the political level, cross-party agreement would ensure that plans extend beyond the electoral cycle, and a balance is found with shortterm priorities [16] . This, however, would be only a first step in ensuring a more comprehensive understanding of risk, and a shared, strategic approach to mainstreaming DRRR across departments and sectors. The second step would be to identify national, regional, and municipal authorities (both policymakers and practitioners at all levels), universities/expert groups, private sector actors, and non-governmental and civil society organizations. In fact, most interviewees noted the need to include broader perspectives, by involving new actors. OECD guidelines on policy cohesion underline the importance of subnational and local involvement [16] . In this context, in Sweden interviewees highlighted particularly the need to strengthen the support at regional level to better support local-level actors. This approach has also been shown to be beneficial in other contexts (cf. Suppl. Material 3), for instance, water resource planning [52] .
Interviewees also noted the need for civil society organizations, NGOs, and the private sector to be more actively involved, as this would provide a wider range of perspective and resources to draw on in DRRR work. Successful actor involvement and co-creation was said to rely on the establishment of a process that fosters trust, ownership, a shared understanding, joint responsibilities, motivation and consensus. These issues are related to several theoretical frameworks, such as social capital [53] . However, the process requires time and resources and learning from previous experience. For example, a representative from an NGO involved in rescue operations noted that their organization would benefit from regular training in between events, in order to support continuous learning and more effective response (relevant to Priority 4, [31] .
Some interviewees noted the challenge of managing this potentially large number of stakeholders. Positive examples were, however, put forward where similar processes had worked in the past. One illustration was the consultative process that was established in relation to the midterm review of the Climate Change Commission [34] , which led to the development of the National Strategy for Climate Change Adaptation.
Finally, some interviewees considered that an analysis of gaps in current approaches was crucial for systematic development and implementation, and for strengthening actor involvement and co-creation in disaster risk governance (Priority 2 of the Sendai Framework). They argued that this could either be an integral component in the process of developing a national strategy, or a preparatory stage. Lessons learned from, for example, the Netherlands, suggest that it is advisable to follow a consistent methodology, and invite a consortium of experts (cf. Suppl. Material 3). Third parties, able to handle complex, technical data and projections can be invited to assist in the information search, and provide neutral advice [54] . Related analyses could focus on the four Sendai Framework priorities and seek to identify both weaknesses and strengths, as done in Germany (cf. Suppl. Material 3). Finally, the Dutch example shows that the role of policymakers is central in taking advice from third party experts forward.
Conclusions
The aim of this paper was to analyze the relevance and scope of a targeted, national DRRR strategy in Sweden, and identify related drivers and barriers to its integrated development and implementation. The results highlight increasing awareness of the need to develop such a strategy, strengthen political will, and improve decision-making in order to address current gaps and shortfalls. They also show that much can be learnt and shared between domains in order to progress towards integrated DRRR and more climate-proof, sustainable development. However, in practice, strategies, policies and regulations continue to be developed independently, and actors continue to work in silos, leading to power struggles with negative impacts at national, regional, and local level.
At the same time, various windows of opportunity are opening up. Our results show that a targeted, national DRRR strategy needs to tap into them to address, first and foremost, the risk management policy landscape, which has slowly shifted from crisis management to DRRR, while remaining linked to the same implementing institutions. In this context, ensuring adequate actor involvement and co-creation is key to addressing all four priorities of the Sendai Framework. Hence, a new internal and external "learning infrastructure" [55] is crucial in order to improve intersectoral communication, cooperation and knowledge co-creation. This process needs to overcome resistance to change due to path dependency. The latter refers to a phenomenon where present policy choices are constrained or shaped by institutional paths resulting from choices made in the past. These choices structure today's perceptions of problems and goals, define the range of appropriate and feasible options, and determine the costs and benefits of policy changes [56] . Learning from other countries shows that this challenge can be met by taking a more integrated approach to risk, and its root causes, through closer cooperation between scientists, policymakers, and other stakeholders. This would support the integration of internal and external knowledge systems and perspectives. Careful thought needs to be given to who is involved, and associated power constellations [57] . In this context, the importance of jointly identifying multiple perspectives, needs, synergies, and options before making a final decision on an approach has been stressed by conflict management practitioners [58] .
Clearly, it is difficult to take policy recommendations from one place and implement them elsewhere [19] . However, empirical studies have shown that policy learning across scales and geographical contexts can be stimulated by improved infrastructure for the diffusion of knowledge, either unilaterally or within a small group of pioneer countries and international organizations [59] .
Our results show that there are clear benefits in developing a dedicated, comprehensive strategy aimed at mainstreaming DRRR across all sectors. This strategy should identify connections and shared values found in legislation and associated mechanisms for risk reduction, climate adaptation, and sustainable development. Mapping existing connections and developing a strategy that helps in understanding the bigger picture is likely to increase motivation and financing to implement DRRR measures and, ultimately, accelerate progress towards fulfilling both national and global goals related to the Sendai Framework, the Paris Agreement on Climate Change, and Agenda 2030.
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